When people talk, they gesture. We now know that these gestures are associated with learning-they can index moments of cognitive instability and reflect thoughts not yet found in speech. But gesture has the potential to do more than just reflect learning-it might be involved in the learning process itself. This review focuses on two non-mutually exclusive possibilities: (1) The gestures we see others produce have the potential to change our thoughts. (2) The gestures that we ourselves produce have the potential to change our thoughts, perhaps by spatializing ideas that are not inherently spatial. The review ends by exploring the mechanisms responsible for gesture's impact on learning, and by highlighting ways in which gesture can be effectively used in educational settings.
Introduction
Speakers move their hands when they talk-they gesture-in all cultures and at all ages. Even congenitally blind individuals who have never seen anyone gesture move their hands when they talk [14] , suggesting that gesturing is a robust part of speaking. The question this review asks is whether these gestures can be harnessed to promote learning.
Although gesture may seem like hand waving, in fact, it conveys substantive information, often information that is not found in the speaker's words. For example, consider a child who is shown two rows of checkers. The child is first asked to verify that the two rows have the same number of checkers and is then asked whether the rows still have the same number after one row is spread out. The child says "no" and justifies his response by saying, "They are different because you moved them". But at the same time, the child produces the following gestures-he moves his finger between the first checker in row 1 and the first checker in row 2, then the second checker in rows 1 and 2, and so on. In his gestures, the child is demonstrating an understanding of one-toone correspondence, a central concept underlying the conservation of number, which does not appear in his speech [8] .
Two additional points are worth noting about gesture: (1) The information conveyed uniquely in a learner's gestures is often accessible only to gesture; that is, it is encapsulated knowledge not yet accessible to speech [10] . (2) Learners who produce gestures that convey information not found in their speech when explaining a task are ready to learn that task-when given instruction in the task, they are more likely to profit from that instruction than learners whose gestures convey the same information as their speech, whether the learners are children [8, 19, 21] or adults [20, 23] .
Gesture 
